Chondrogenic differentiation of human articular chondrocytes differs in biodegradable PGA/PLA scaffolds.
Cartilage tissue engineering is applied clinically to cover and regenerate articular cartilage defects. Two bioresorbable nonwoven scaffolds, polyglycolic acid (PGA) and poly(lactic-co-glycolic acid) (PLGA) (90/10 copolymer of L-lactide and glycolide), were seeded with human chondrocytes after initial progeny in a monolayer with a serum-free medium. Two subgroups of nontreated and plasma-treated (using low-pressure plasma technique) scaffolds were investigated. The constructs were cultivated after seeding in six-well plates with serum-free medium for 7 days and implanted subcutaneously into nude mice for 6 and 12 weeks. Chondrogenic differentiations were investigated using immunhistology and reverse transcriptase-polymerase chain reaction. Cell adhesion only differed from 50% to 65% without a significant difference between the groups. During further cultivation for 7 days, the aggrecan synthesis of the seeded constructs was always higher in the PGA groups (p < 0.05). The mRNA gene expression for collagen type II was significantly higher in the PGA groups after 6 and 12 weeks (p < 0.05). A decrease in the expression of collagen type I was investigated in all groups. The expression for collagen type X and cartilage oligomeric matrix protein (COMP) increased in all groups over time. After cell proliferation in serum-free medium, the long-term chondrogenic differentiation in PGA scaffolds in vitro is cartilage specific and may be utilized in cartilage tissue engineering applications.